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(54) GEAR SPEED CHANGER FOR AUTOMATIC TRANSMISSION 

(57)Abstract: 

PURPOSE: To form multiple steps of a gear speed changer, to 
miniaturize it and to lighten it by an^anging a double pinion type 
planetary gear mechanism on the side of an input shaft by way of 
sandwiching a separation wall, a Ravigneaux type planetary gear 
mechanism on the opposite side and a counter gear, a clutch, a 
brake means, etc., at their specified positions. 
CONSTITUTION: A Ravigneaux type planetary gear system PG2 
having a sun gear 12S1 engaged with a pinion 12P1 and a sun gear 
12S2 engaged with a pinion P2 engaged with a ring gear 12R and 
the pinion 12P1 and a double pinion type planetary gear system 
PG1 are arranged on the same axis as an input shaft 10 by way of 
sandwiching a separation wall 26, the latter on the side of the input 
shaft 10 and the former on the opposite side. Thereafter, the sun 
gear 12S1 and a sun gear IIS, and carriers 1 1C and 12C of the 
gear systems are respectively connected to each other, a counter 
gear 13 connected to the ring gear 12R is arranged between the 
gear system PG2 and the separation wall 26, and a brake means 
811 of a clutch means 012 sun gear 1 1S to connect the sun gear IIS and the input shaft 10 to each other and a 
brake means 81 3 of a ring gear 1 1 R are anranged on the side of the gear system PG1 rather than the separation 
wall 26. Accordingly, it is possible to form multiple step and to miniaturize a gear speed changer. 
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(54) {^BM<D^m Bm^mmmmm^mmm 



(57) {^m 

\£- 3 mmmm^mm p G2j()^^n ^ usiMm \zmm^ n 

1 3 ;2i^ mmm 2 e tCBS^U. ;0^r>Rifi8M2 6 \Z 

^r:^T^^^nr:i^m\zmm-^nx\r^:&. 



So 
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(2) 

1 

iL%\z. :Lnih<r>mmM'mmm<r>^^')^n±tm\^^\z 
-»m^'r^^'5\zmm'^n. ^}t^if-3^MM«* . 
mm(r>^}>^^wzmu^ntztio>'^^^f)^. ^t-n 
BmMmM^mmt.m^mmm.t,(Dm\zmn'^n. $6 
\z^':f)v\±:=^^>mmmM^mm(r>^>^^rhxtimt: 

[0 0 0 1] 

\z^m'^n^M^^m.mmzmi^. mziim^*m(Dm 
■^^\zm-yx^wt^^m^^-< ^(Di^msmm\zm\^ 
Tz.m^^AmM\zm-r^'h<D'v^^. 

[00 023 

3-5 6 7 4 e^^^lcBBS^^nTliSo 

CO 0 0 3] z.n^f^mzmmr^t. ^4i-:fev^T. 
xtj^i hti^tim2 Lf)m-mm±\z^m^nx^D. 
:in^xtimi Lmtim2 ^(Dm\z. xtimimt^^. 

mmm 4 :fe^txsg a ieis#*«« 5 ^u^^, iwi-Wiis-fcjc 

E3«J$nTVi^. '^<7)^l2IM«^^#l3<^4^-\'Ui'3 

C 2 1!M®*«« 4 CD=lr U 4 C 3 

«a« 5 O U >^^^ 5 R tCDH«5!l<-'<*i;^j:^ Tmfe-r 

>^'Y 3S^m2 jSIM«*«« 4 (D-^y^-Y 4 s t d^s: 

{cm 2 4 (D U > ^^ir 4 R 3 SM** 

5 0=*^-^ 'J 5 C iT&^SV^tC— Hci:;^oTlElte'r^ 

ct^fcStesnr^o, ■?-<D4^vu-\'5ctcai:^**2 7&^ so 



i^m^7- 1 3 3 8 5 0 

2 

[0 0 0 4] A:^fftl $rRS3£(7)l9ieS9!itcajK-r^>fcie) 
Olg|S®>5^^y^;d^^^t^nTi3 0> Xti 
$ft 1 1 j1M#S«S1^ 3 c7>1J*>^ir.3 S iKDfU^lxm 1 
57^!y^Cl At|gfrte»n, ^itA;^«l .i:m2 3SM«* 
a«|30:^^A'Ui'4Ct(DM{Cm2^^-y^C2 mWiV^ 

e>n. ^^JcA;^$fti ^m3jSM#^^«i5(^)-9->c^-v 

X-K\^\zmA\Z^m^ntL%Ai?'yv^Q^ i:mi-;& 
CO 0 0 5] S3tB)f^(DlpIie^fSI€:®^-rS;/b:«6co:/U 
4<D1t>'^'^4S^tSliet" -5^1 :/ 1^—4^ Bl mi 

m^m^mm so^u >^^\ 3 r ^m^^^% 2 y u~ 

=^B2 s^.ifc-*<b^n;tmijllM«*«i«3a>^ 
r U 3 C:fe J:tKm 2 3eM#*«#l4 iJ 4 c;^ 

^ rXtcm 3 5 U > ^=^^ir 5 R CDH^^S 

coma:^!^— =^^B3 t.WM\z^2—-^^^^v=^'^2 ifi 

[0 0 0 6] U}t7&^oT±tBt^£^(^#J*t^3^^®-Cf3:. 

^ v'^^^rj^yv-^^m'M:\z%^ • c: 

t J: 0 ^it 6 ^ • =^51 2 ^O^j^^^lS^-r^ ^1 
CO 0 0 7] 

c%^;«f^^i^bJ:'5tt-^^js] ±.m\^r:i^^<Dm^^ 
mmm:\t. xtf«i 1 ^:ai:^^ft2 <!:&-itajiicga@b. 

^(Dm\z^m<Dmm.mmmm3. 4, s^gB^i^^c^^s 

mm^^-cf mmmmm) <D^wjmmmiz\mvxi^ 
^7^^< mm^^^':f(o^m^mm\zmm'r^^-rn\t. 

m4}zmi^x^^^^\z. ibm:^\^(Dt&mz:^^>^^ 

mzmmvnimi^(^mti^mz. ^<o:^^>^^Y%i6 

a, 6 blca{ebfc*'>>^S^i'7h7*:fl-UTl&:^J& 

^^m^m\zm^^z:ii\ztsi^<Dx. m^f)^^<u-DX 

CO 00 8] z:<DmM\±±m<D^m^^^^\^xrji^ti 
s ^:>(cji«iB#:5'-r :/<D^m^mm\zmvr:ii&m^mm 

Co 0 0 9] 

^m^'r^f^isb\z. mi if-:t>tcia^L./tmi'tj->^ 
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o; 

3 

tti t ^ aig-r s ^ <htei?- >=^^ir ^ ©«-r -5 :/ 
CO 0 1 0] 

[0 0 11] 

P Gl ^ tf- 3 PG2 1 

[0 0 12] -r^t)-^ >;i/^^n>A*— 3^ (ig^-fr-T) 
^,»r:^^^^$nsX:^fSl ocDt}^^i>tt^<hf^-^^± 



4*BS^7- 1 3 3 8 5 0 
Gl i: ^ f - 3 Ml!M^^«« P G2 1 7&t«ifc@2^J$ nr 

So •e<7>t5^:;^;i^trr::t>Mj8M#*««PGiii. iJ->:? 

ir 1 1 S i:> ^OitV^ir lis i|nl.L>R±(Ci2g3n 
rcfAj##:i:T^S U >^y^-V 1 1 R ■9'>^i' l l S 
{c«^L;fe^l(^t!r:::t>l IPli:. 1 tf::^:^ > 

1 lPli5J:rX»J>i5^^'^i 1 R{;:i«^L;/tS2 
1 lP2i:. Z.n^(D\±zz.^ly\ IPl, 1 1P2*«^LT 
li^^^Ui'l 1 C<i:^«ArVi-5o ^/t^tf— 3^561 
M«*«H«PG2{i. mi*5J:t/^2(Z)-y->:^'Vl 2S1, 
1 2S2i:. ^in^CD1t>^i' 1 2S1, 1 2 S2<hI^>6P3JL 

jciB@$n;/^g>iJ^4^iri 2Ri:, %\^>^^r\ 2 si 

iiU >;r^-\'l 2 R^ilCHi^f S^l tr-:t> 1 2P1 
^21^->^-V1 2S2^mi hfr:::r>l 2P1t(Clffi'^ 
TS^2 fc!-:t>l 2P2t. C:ne»CDfcf— :^>1 2P1. 

1 2P2^^1#UTC^i'5^^UiP'l 2C^i^liiLTV>-5o 
^LT^>^;Hf::i:t>ia3SM#^«a^PGl(D1j->^-V 1 

1 S^gl^l2mi-tJ->=^-\^l 2Sl^:7&tSVi{c— ^t^Sr-^T 
l5ll£-rsi:-5rcM)!@^nT:feO. ^it=^i'Ui'l 1 C. 

nrv^s. $'5«;im:tr|g^T?&S:fe'^>:$^^i'l 3>&^ 
^f-3M2£MW«l«PG2<^»J>'^^^-\'l 2R«C-f*: 

^^1 2R{C^gEUT^tr:=.3^ffiM®*««PG2.1:D 
;5^:/;H:! r: :^ >M2»M«*«»I P Glflll \zMW $ tlT V i 

s« 

[0 0 13] A:;fj$Ai ^\%'t(Jm^U±^zMm.^ritz.^ 

^v^O \ 1 <h^2— ^[p]iJ7^:y5^F12i:7&^ fi^JtCgB 

«*««PGlc^lJ->^-\-l ISiiOfB^lr, #«^^!y5^ 
-e^'5m2^^^y^C127&tg2@^nTV^So ^^ICi^M 
1 4 i: ^ hf-3 ^^a®*«8« PG2(Z>^^^ U -X- 1 2 C 

14;5t, MiB^1^^5/^Cll*5cfct^m2— ^^rfil^^-y^ 
F12tC^bTM^JtCffiM$nTV^So 

[0 0 14] ^^iryi/'-=^-^^iL.T. 
>l^J^lS**«l«lPGl(D■t^>=!^'V 1 1 s^^js^m-^ 

^•r-5A>KP^U— 4^'C^-5mi:/I/-^Bll«i:. =^-V 

Uir 1 1 c. 1 2 c^g^WJw@5£-rs^«:/v— 

^^^2^1— =^B12t, C:com2:/l/— 4^B12i:^^J 

icffi@^nf::Si-:^^r^i^^^;/5^Fii<h. :$^:r;i/fcfn^ 
>^iaim«*si«iPGi<Du >^^-^ 1 1 R^M*^wtcs 

^i" ^« >^ U S ^ 3 U~ 4^ B 13 1 :<^t|g;t ^ 

[0 0 15] tirs2;^^>^5^^-\'i 3 li. m^^^mx 4 



—335— 



5 

[0 0 16] m2\^±mi^rzm*^mmm^^r)M.^K. 

<Dm^m2 o<D\^mmizm^^mzMm^rix^D. 
(D9c^mzu^mmi 4a:)-:^(Dmmmx^nx7.:/ 

dr—>^>Cf2 l<DmmzM0mi-rz:r>}^ti^^—2 2<D 

2 6ffmtJ%tsnx^r)^ ^(Dmm^2 e^fk/uxxijm 

1 om\zy^)i^\^::^:t>mmmmMmmPGi^mm^ 
n> ^rcz^nt\:i^Mm\z^K=^Bmm^^^mmPG2 

[0 0 17] yy)V}fzz^>mmmmmmmPGi<^'^> 

mmmmmmPG2<omi-if->^^i 2si^x>^^-f>m 

^^itrz,'^>^-rm2 7\:i.. ^mmi 4<D^mm\z\Bim 

^Wzm^-^^r^^^^X^r^. ^coti->^irW2 7CO 
(A:^«i o«ilo«ifgH) tr^2i!:?^^y5=^ci2ffl(^ 

^'^y5^A::^2 9fiA:f7tti oo*S^SP«r^O#^te>n 

TVi^o $e{ce:(D|^2i57^'y5^C12CD^^«^J¥JEb 

1 ^Bii7&t>^^.y5^K^A2 8<D^M{gIJ;rSg@$ 

[0 0 18] $e.{C^>^;Ve-::^->^3SM#*«K:fiPGl 

o^^MJc^i. ^3:/1/~4^bi3cd:/u-=^^/n:/3 ije^^ 
lE^^nx^feD, -^eo^^i^-^/Nt/a lo^^^^ic^^ 

t::gaML^c:ftficD^^«^^-'»i5^2 1 (DI^dBdICX:/^ 
'i'>^'a^^eci:HJ:Ov ^3:/l^— ^B137&i?^^^$ 

nxv^^o c(D3^3:/u-4^Bi3s^'&Si±^5tie)(^)tf 

>ymti 3 3 (Df^i^gjctir^^ftfciR^^nxviSo 
CO 0 1 9] mmi^>^^rm2 7 <Di^mmi:z^m^mm 

(U^xsvifcXT'^'f >«'&lxXVi^o *;t::n^<7)4^x 
ffl<^^^<ilirjl. :ft'^>^^-\'l 3CD3j^X8?7!?t3gr;x*5 

:i<D^7.«^tLm^fmm2 6<D[^mm^<Dm\z«i^ 



(4) i|#ii^7- 1 3 3 8 5 0 

5 

3 4^SB®t-^Cl<hfcJ;0, t)0>^^^' 1 3^mm^ 
2 6\Z-^^^nX\^^^. fSi^. tf^y^^^'l 3(D^X 
m\ty:f)l tf-:t >ll2!m«*««l PGldtc^ai UX4i5 
$A^3 4^la|^'r'£>n^:/i7:^^;/ h 3 57&n :$^:/;i/t: 
r::t>M3gEM«*««|PGl(?:>U>i5/=fi-l 1R(07^> 

\zm.y)mfi^nx\^^^o 

[0 0 2 0] t)^>^^^rl s^m/uXmimmmm2 e 
t \±^Mm \z^}d-3 mMmm^mm p G2f}wm'^ n, 
^ ^> tc^cD ^ b*- 3 $jjss^]«t»3f« p G2(o^mm\zm 2 

:/V-^BmtgB®$nxVi'5)c •r:^*:>'&<Jr— 2 

1 <Di^mm<o 5 ^ tf- H s!jSM#**a«i PG2o^^(fig 

Li^:s:\z^mL^rc^<Dmmm^> u ViS^^-v 1 2 ricss 
iftUxffiSL/t:/v— ^^\:/3 eicxr/^-fv^-a-ux 
V^^. -?-bxc:<7>yi/— 4^/\>^3 6j5^4^YUirl 2C{r 
3lj|@$nx^^-5. *Jt::co^2y^~:^B12^«'&;$i^: 
^}dXh>3 7tt\ dr—^^>^2 1<Ot^mmh^—^> 

^2 KD^mmizmom-ffzU^^^is siixm^-^n 
20 x\^^m^<ovimm^\zmmh^mzm^'^tix\^^^o 

U^. CObrx h>3 7(D— m2:fU—^B12(D 

mmu^nmi^xELMm^x^z^. ^<D^^^^^-iy 
>^2 i(o^mt.(7>m\z^)d^—>7.zf^3>^z ^f)mm 

N 3 9 a7&t:^^>:$^^-\'l 3(D^mmi&< ^XMXJ^ti^ 
M«r*««PG2t;ij^^b;^v> J: p Ic^-jXV^^. 

[0 0 2 1] 2:cO||2 >^U~^B12tM^J<DP^{cab-5 

lli~-:?^rRi^?^^y5^Fim> x>H;<ja— 2 2<DF^|fPtc 

^ iR^^nXVi^p re?)— :3^|Rj^57^*y^Fll<7)T':7iS'— 
— X4 0}^>^X>H;^7^— 2 2C0|^^®lCX:/^'1'>^'& 
^;t-r>:^— U~X4 l7&tU7^-:^4 2$::frLxX3H 

xfiP2 3CD^;i^ffl5sciEfiees{c«j^$nxviSo eKz^-r 

X4 1 <i:t&i3ll2r^l/— ^B12co:/U— 
:/3 6i:?&t, >^^h*^A4 SJ^cfcoXj^M^ 

nx^i^o •?'Uxlli*3<fct;r^3;^^tJC{r^4c[>^^y 

5^C11, CIS, C14;^e>tXJC^2— :^|pJ>:7'^-/5^F12« 

4» [0 0 2 2] TJfe:b-^3;^^^^' >^H^A4 3C0f^^ 
^A:f4 4jOt. cf'RjIfftl 4t::^Df^ttetlX43 0, iCC) 

ms^'yy'^cizfAm^^rix^'^^. zKoms^'yy^ 

C13<&«^$-a--5>;rc5i>c^hrx h>4 5(i. ^iBU7"-:^ 

4 2^a^^y^^>i/\iyj:,4 3<D^mm^^mmm^ 
50 vxn^^T'^y^^^j^AztonmzmmSi^mzf^ 
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7 

[0 0 2 3] itrga^^^;/5^A:/4 4 05fe«ffl«^tfr:3 

[0 0 2 4] i^ffHi^7^^;/^A:r4 4co^^^c7)^-^m2- 
iJi^^iSOtC. i::^^^y5^A:/4 4J:D/h^(Z>IHI»rfli?^« 
^;^t- ^ l^^-/5"ffilfXh>48 ;^^StJ^i& S JCiK^ 
^nrVi^o ilC0lfXh>4 8c^)^i^|^^^«, |g4i7 

L 4 5^ ^ C W^^-g- $ fed& tf X h > 5 

>=^i' 1 6 ^^fb^nrv^^o 
[0 0 2 5] ±^u^c*»^^SM7?ji, ^miSi^^m 

laaicisv^T. o^ti^-^. ^m\^fmL. @^»x 

>i:?>^u—^^^lhfi^'^^m^\z%^. ABi«^^-« ^ 

[0 0 2 6] ^'r's^im\z^^^xmmzmmT^L. m 

^^XSm2<D—i3^^^V^Fll, Fm^^'&LT^)^ 
$nSo t-;^cC*:>'&^t:~3^aiM#*«^PG2<Ol5 2(Z) 

n>^^^\ 2K\±. ^21^->^'V1 2S2cD|lIte»«C^ 
bT. m2^>^^l 2S2tU>5^^-\'l 2Ra:CD«» 

fi. §-;5l^iJ7^y5^Fii. Fi2<JiM^Jo|i|«{c 

feS^ 2 :^B12:fe<tt;^^4 ^ ^ y ^C14^^-&$ 

[0 0 2 7] Il2ii«. mi^^'y^Cll*5j:t^|l3r^ 

5=^F12^«-a'$itTl9:^-r^o 'r75::b^|g2-y->:^ir 1 
2S23!)tA:^3!*> :$^:/Jl^er::t>SfjSM#*«M«PGl(Z> 



#li^7- 1 3 3 8 5 0 

A*ttl 0lC*fLT<£i£-Z?IE(llS^"r'5, U;t?5t^T^tf 
- 3 ^jilM«*«»SPG2t?«. m 1 iJ->=Pir 1 2 S2)0«A 
0 (h^lClEl^U ;^^'3)=^v'J-^l 2 C:<i^<£j^TiE 

mmrr^o^x. u ^^j/^i^ i 2 rt&^b 1 ^c^j^^j: 
<iElHFte-r«». Ufe3^«oT::co^2McD^3tjtfi, y:f 

m^mm p g2t<z) 2 -^cD^-vjt t\z^'^x'^^^mtf3i 

\^i7'7y^Fl2Lm^\<om%\z:^^f^4^^^y^OlA^ 

[0 0 2 8] ma 3^1^. mi ^v-j^cu^^nm \ y 
=I^Biis^'&3-&^ ;i t rm 2 — ^ .y 

5^FllS:«^$i3-T^*t-^. tf^f^'^^2^>^^l 
2S2f)iXtlWm. mi'^>^^rl 2Sl:^^^tiWmty3: 

^?^JCJ:'3T^^U-\'l 2C^^Zfmi^>^^l 2 SI 

nrvi^fej&Jc, ^oS::^-c^'\-Uirl 2C7!j«A:f3Wl 
0J;D<£5^-CiE(Hlieb» 'J 2 Rj^t 

m2jtco^-^<J: t)5i<IElnIte-r'5. c:c^m3 3S0^3^Jt 
^tfX3M2IM«*«l«PG2<0 2-:::>co^i'it-e^^ 

*^-t^^?cidic:ts> m2-::^r6)i^^>>r5^Fi2<hM2?rjo[>||$g 

JC^^m4^^^;;5^C14&^-&$i3:^. 

[0 0 2 9] m43^n, mi ;^^>bm3<3[)^ vry^Cl 
1, C12. ci3^#'^^-&s^:it::^oTm2— ;^fRj^ 
'^-/5^F12&^^Sii:X^^-r^o LfcT&^oX^tfXs 
l!iSM#*««PG2T«, 2oO-tJ->4^-^l 2S1. 12 
S2t^-^'J-Vl 2Ci<DH^7&^A:fj25^tJ^SO^. ^ 

^ir 1 2 K7&tA:^|ft 1 0 ^mmmxiElsimv. i^t)^^ 

^rcusbizi-^. f^2— F 12 tm^ia^mmz^ 

[0 0 3 0] msi^ji. m3^^^y^ci3<hmi 

^^Bllii^^'^^-tirTiSlje'r^a f ;^*>'^^t'X3^JS 
M#*««PG2C0^V'Jirl 2 c^A:^^55ia:-r'5ii^ 
'folC, mii^>^^l 2Sl^S:^il^^:bXtg3^t-^o 
Vrz7^^^XO>^^^12K\t. 1 2 ClC^tL/ 

2S1^U >:y^ir 1 2 R<hc6B&^ it ICI^t^Df^Mch ?^ 
U^:L<Dm5mX\t. m2it>^-^-l 2S27&tA;fjW 
1 OcfcOift3^-eiEI5IiEUTm2-:^rfiJ^^iy^F12*««? 

[003 1] memt. msi^y^y^cishmsyu- 

^Bist^m^-^'&xm^'r^o -rysity-^^^r^j^^i i 
c, I 2c^xtfmm^i^. :^^^y:/)}^}f^:^>mmM, 
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(6) 



7-133850 



10 



i/^irl 1 R^H^l^T^^^U-Vl 1 CfAX^mi 0 t 

*fc[niiir^oT, it>^iri 1 s d^i^i* Ti^^miE-r 

V^^-^ 1 2 Sl:i&tie53^Tjfi5liI«g-rs«ffiT^ V U 1 2 C 
[0 0 3 2] m^WtU. m2^^y^C^2^^2;fU- 

^u-^i 2Cf}^]^tiwmLrsi^<DXs u>^^i'i2R 

en;r>l 2Pl$::ft-UTi3^|5li^$^^n-S. 
[0 0 3 3] r3::^±miyrz^^mi^(Dot>yzfJ]^}d:=.:t 

msm^x^^f}^. m2iZ7^Tm^ib'^^m^^^f<i:^'^ 
\z. ;z(D^^)]^}f=iyi'>mmmmmmmpGi^^(o^j> 

^^^l 2 R*|S|^-rSl|3:/W^B13t«. ^-v' 

>^2 i<D\^m-vmm^2 eiz^-Dxtt^i^tirc^^iz 
mmt^nx^HK). ;zn6^nLr)^'DX^^(Dm^\zmz 

i: ^ ^ ^ C 13l^teg5i5& tC^S-r ^ r i:3^ < ^ 0 
[0 0 3 4] 

[^mcDmmi &.±m^nvrc^'o\z:i<D^m(Dm^^m 
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